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a««ur*a^ 

(91*313) ftffiMtffilC* »S*MfJM*a± 

fctt*^»a#K«!> vi r ft*- o tu » $ * 5 

fciii^ RC<£ 9 Iftfcb 3 ftfc55iS?a*#0 V "^MWJbfeO) 

tax*?) ttEfi*fW*at* naawfcs* 



#W¥6- 7 9 8 9 7 

ureas) s>sam*effls*aia. 
reratwaJtiMMM. 

j*Sj**a t c t *<»« 1 1 sflWWS x 7!>£ a 
»xt s«v*»x* a* a *-<^ e«*fe-r 

& 313(91 1 OftS 1 2 (DV»Tttfr»Ci2«<0ttJJJS8l8 
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3 

1 € STT * C 1 *«St 1 75$ 9 

SBB**&«9* WE, ifcWJ»1-5Cttl»lt 
[3»*JHI 6] »EWR»«»***»«- W 

©«Jfcii«*B. 

U 

jaaw^aii. ras£«a*ft0tt*tD/A**LT 
t>rfta>icaiw>«jt»»iSB. 

B#a»£aL 

2 0 J tteBB*A2¥ lflH»*tt* 

-9 SSB¥ft S v> t ? > - * £/BUT 
*« ftff 5 C Wfc£T *S*#!S l I 9 ©i»1"ft 

[3***2 l ) «e/*5j*-*aa*«tt, 
ft*3%& ;* * »j t«: £ C £. £#B £T*a#B 2 0t: 

saonfttttt&a. 

■tfett««0««:frU'Cfea4ftT*fcbO^i3BT* 



WH*8-7 9 89 7 

Eaaaftftasa. 

0 Six* J: ? Kfc * ft"C^S d * 

o*ma*fcttSBKii*ft*ftai)(*5tsft5A5c 
&4 ftrv>* c t *«att*a«* 2 3 ce«oeft 

ft-&^5ctt*ft , r^*c.t*»atTsa**i»5 
[000 13 

BB*fc£0a*B»*«***»»fr*** 

Sft&;mn:jfa)M*attiRBfca «. 

[0 0 0 2] 

aaaett. aa-B^a^ ^ ** 

MttBB* ^4 9 ifrW*4 9) tzXhZtiTd&%* * 

[0 0 0 33 ^-CT. ABOTW. WSK)WSlB:ffJ« 
7J*ftfc#^«:. 

[0005] cct, eh 0 1^ te3R0«a»»aai 
* 1 ttx£i$*r^. noBBWa^Ai m7+v9y 
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ft*SJ»e^A 1 2 MBA an*. «»*SFB*A1 

c^ic^Ox-f y*;H^fci/T$>»*fi#A 

(O O 0 el IR^Al 3 v^>=e*j 3 0 2lt«8* 

ry-f s?^5/jf+A7Dty* (DSP) 30sntt ja 

«**IT*5D- £©DSP3 0 3tt- /*'J302£fc 

5£LTs **U 3 0 2*SD/AJ»81 
2*1*. D/A3E«S1 lTTtt. S^S^T* 

e^Aiefcati*. y^-tsye^e^Ai 6*i. «ft 

8*6tt. *«anfcSFB^Al 7*WY*>30 4 
WM6**u Sl-M><fc5fcLT. 

(0 0 0 7) 

fc<£^M«ITlJv 9 0 l \z?Jy<Lt\Tz 

[0 0 0 8) *Sfc. ABSO«^k. -thtHGJ^ft 

[0 0 0 9] !Efc. fl*«6»*<0?5?->=i>^ * 
«3. *S«>"Oi>fc£tt. 4«-fcS«fc»*S USX 

[0 0 10] ^RWttv CC5«fcvft^«^®^T^$n 
[CO 1 13 

B3C»TSWlMT-f0JO2L«:VlO2 



WW 8 - 7 9 8 9 7 

6 

»i 0 6ft£) &. a***»e^*A»T*. »so 

feT-f * 1 0 7 ft if) WA*¥fttA»S*lfcff 

j*«mt wait B3ic^T#^«i 

sskl i ifta jMw*.»*a*fc»»«a 

H B3l;5T«loMH5lftl 1 6ft» WW 
^W^tff^l-Sl^^a (PIAIi. «3£STD/A 
XftSl 1 7. fc«83l 1 8v atWv^K-* i 1 9 
L. isJttfll9Rfc£) 2:fc«x*;:i:£WS£t 

iooi2) c®BjM«K*c*wTit* «*ww 

u (33 
axrani is a© %4 6Wi**i:fc* r c-«. x 

(W£tt. B3K5*T¥»X<V^1 1 4ft£> £ 
[0 0 13) 

»j, B5ic*'r»*#^*->a^0»2 1 3ft» 

fcv !R«*Aa^ftlCA^snfc!H*S^ , c*->^ 

ft« t*^***. MR*»fcuu ase^^^a 

[0 0 14) $fc, Jyao««HMtBK35t»T^ a 

ML2 3ft£) fc«&fcB**£fc#"C*fc, 
B3i:*T¥»X'f y^H 4ftg> 

[o o 1*5) BsiMa^B^ s^ft»*ff"e*ss 
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7 

ivg^mrsiWRB^^ai^a cw*«. as*:* 

&5t«S*tl, ^0*RBl'^*M¥RC*9«a 

^5Kaa0S2 2 2*0 *«w*r®83**s*k 

6I:S***3HB3»2 2 2*<fctf«*#»@»2 2 3 
*S?61M-S**a¥a (Witt. B6C*"M»«a 
a^Rfl&ttTOlcS-^T. «>*MK«x5#/*SjK*R 

t*wtawra6. st. #tt*R#* wswiTf- » 

}c?^r^B5C^0W2 2 sfet*) t%w*ztim 
10 0 17) ««#a.*fcttT«5tt#R£tt. a 

10 0 18] 

a nfc¥* t war *«M>ffl fcjw a a t *«* 

6KW A^& W 6 IC^Tffifff # A@*8 2 2 7 4 40 

10 0 1$) S^JMi^Rtt* SfFAAMKA 
3ER1-*«FMEfc*a («xtf, B7fciri:T7- , Jx& 

<**.«. K7tC*t»3S!«ffil&ai3»2 2 3, sms 
SMErn2 3 S, JSJ|tf»SR»f«BBB2 3 e^a 



(5) ?*M¥6-'/9S9 7 

I 

07c^tas7- , jx^aw2 3 7 
[0 0 2 0) «*smjMBa*actt. sneafflEws 
«KR«»*a*aKtt» w*«D»i«*#fc* * 

jfl^T^o. S&n, flfcft«»*a?RWi* 

[0 0 2 1) gB«SAfl*R**tfSFAfl#R<oi«> 
ftA/DRRLT-7-f s;^^fi#K:i"&A/D!E»*» 
(W*KL HaK3R*A/DRRa»i 0 4**tfl0 

T«S. Sfc. WS#RKH> RWXTJ^RJtfcKff 

[0 0 2 2) RSfrjaw^Ras^rjf^sfta^S 1 -** 

<«*.^ B8fc*+ROM2 4 1fcA£> 
[0 0 2 3] S«aHB»#RJ5*tf*^Jtta*RKft» 

^jflair^^^Jt-^T^T. 'trRlsi«*fc»iR 
«g»*^UT€a4tiT*/cb««ri5iB*««tt*a 

*R (Witt- B9^i"RAM2 4 4/^£) 

icfli^^ws. jBaMa^RfcAifswa^Ri- 

[0 0 2 4) SJ*9A^*R», ffcffl*©«S^R9W 
fiifis 2pffli6t\Tt^«^&s -tc0 2^cOSWla AA 
*tSft*£i>K*$;iWt-££** a Si:. «^AA^ 

[0 0 2 5) 

^^102 L 1 0 2 RICAaatlfcR***. 

»*«fiaisw i o 6 T€iia 1 1 1 \z • 

-f 7 1 0 7 i:AA5*lfct*W, WWBfc HIT 
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9 



10 



tt?T. «*tf««S#*l3»i 0 6Sfcfr* 
9We«|glBi 1 i0-*0ttfl0*S#«T*J;5l~ 

ft*. " 
[O 0 2 G] 

[*XH) (Sill. *J8W€i8iBLfc»(re«©-*»« 

</<0XrWtMvV (Ear Fad) lOlRSfctt 
-fV7,i:-* (SpeaXer) 1 l9R*fclt 
1 1 9L. d3<ktfC«jC«m©»WS(*)«^^ tWide n 

It, RfcfflOJBPltt^^f^ Olarro* Hicrortooe) 10 
7t>EV6nT^5. ft*3> CO^-Ol O 711. Zr # 
H^/ly HI 0 1 LTItft<> T/rl^'f F 

[0 0 2 7) ttftglt X-rW-f I'AvM 0 1R* 

h aciaolc Controller) 13 9, *5«J:l«4* tf>eS«& 

ssor Uall) 1 5 0*>&*JRS«T*5D* wttStt* 
(Cables) 1 3 lTSHRSnTV^. «d3* 

10 0 2 8) rcoWWglix ^fl^^t^yHioi 
Rfcjfclil 0 iLrnfti^ (%3t»3*#) 

U*. t-lt, ^-f £ 1 0 2R*fclil 0 2 LF4* 
l/*1"Wly PI 0 1 RSfctel 0 1 

/iyn o iR&fctti o i u~ ^-n-sriBtottW'S « 

[0 0 2 9) »f»ffto^ 91071*. X 

0 2LfcJBt0f*»S*m**. SHS* 4>5M8*0*|S) 
ftt «fl*OH*-C*ft*6^ 1 0 7», 

Xrl/^t/ty M 0 2 L*«. «8*©&4>WK:** SO 



[0 0 3 0] 7aii?l}*~y M SOW, £ l 
0 2R. 10 2L. 1 0 7*5^>*^E^r€5 r -f 

LT-f-YXti-ai 1 9R**tf 1 1 9 L *«S"i" J: p 
i:ft£*rcv>a. 

[0 0 3 1] ^o-feytj-a— ? M 5 owi. swttt* 

BZ-f ';f (Wi de/Natrov St.) (Manual Sf.) 1 1 
4, i)\ l J jl — A (Manual Volunv) 14 0, J3<fclH8lft 
Go?er Sf.) 1 4 1 JtMSWSftTt**. 
1 4«^TttW8t"&. #'Ja-*14 0 
^XK-* 1 1 9R**tfl 1 9 

qRfeON/OFF-r*tt«Jlft*tl*. 
(0 0 3 3) B2I& *J|W«rWBtfclfB*0 

[0 0 3 4] CfiE>*>tt»lidSt»T». SIHt^U 

fcJc^n:. xyi/t-ft/vyMoiR. ioil, y 
o^skibfcnx^ ht*nT^j&©-c«:n:<, otic 

S»3U5^yl 5 A>K (Head BhdiJ) 16 0IZ&U 

^ 1 0 2 R, 1 021. SfittV-f 7 1 0 
7. 1 1 9Rp J 1 9L. ^%7s4yJ-\ 

14, tf»J*-Al 4 0,'«BX-f y^l 4 1, 
T'O'fevt?-^.^.^ h 1 5 OsDft— ^c<?^$irTW-o. ft 
H2(C*V»Ttt* BlC^tfcr-^J 3 ltt. 

[0 0 3 5) co««Kt& -firae-ai i9R^fc 

1*1 1 9L^tt««C0^*^li£<0ltOfiS^Cfe/£:S<t 
(0 0 3 6) ia 3 ft. 01. B 2 

[0 0 3 7) Ql T8i^b&<fc'5K* Z<Dffl&$lt* JR 
{7102 R£<fci; I 0 2 L. Stf tSlfirttT 
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(7) 

n 

m#t>t> (R) s*-t*£ (D <zw>SK*i::s»2fts 

fell I 0 2ltH A»Shfc»*M«teB*fc*» 

(Filter) i o3irftjeans. 7^D^7^^10 

inset***. c«r-fy^e9tt* 
ana. 

[0 0 3 31 J** ? J 1 0 S tJ, fe^/W&^UT. 

ffi&HJB (JEovirooaeDi Pioccssor) 10 6fc!££cft 
Xl>*. S##irail»l 0 6 IS, ^'J 1 6 Sfcttfl 

BciWULT. »3K««W«8^1> 1 4 * UX&RWWWB 
[DO 3 9] »fi*S*^^^10 7l =(3, 

(pnict) io«tr*»«n*. 7+o^7 -r^io 

/DXt*5S 1 0 9 ICffttStl*. A/OR»a 1 0 9 

*>J Oitoury) 1 1 OKlW&tXZttSlfr*. 
©ft (Speech Processor) 1 1 1 IC#SE2 riXUo- 5 

Dts, wj»»B*!»5ctr:J:9. «<n iota 
«ntaj5fe^**a«:»*u 
«*jeux*s. *0«att*£/fli*x<&s*"fttf€f7 



ft»?8-7 9 33 7 

is tux, 1 1 o*&a*w**u 

&#E8l 1 SWWFbGittlS**. 

i&a@s& j 1 ifcu 7u* * w 1 2 0 £^ux&J» 

(Cool col Processor) 1 1 2it£SCS^T 

X, »«S»5te^ D 2 0 fcSiWEeSD 2 3 
f*«fc5i:fcStlXl.>o- 
[0 0 4 21 apt, *»7D-fcsr»l 1 2 »» 

0 6 ic£*>x*KWM*tfi 56 

net*. M««HMD2 0tt. 2X*4irToO 
RY- b 1 2 1 fl>«^A*WM** * »X< 1 1 

*&7nr7?:/s*vc"*. se^x, oRjr-M2i 

FF^t^, L/HV^V0*SM)1M8*JD2 
€ft**5Mr**X*»*. 

10 0 4 3) oRy-M2iii, smwme»3d2 

0 **ftSWS^D 2 1 *)ft£^D 2 2 t 

■rn*na«+**5l»**lX*9, ?C^XIR*&« 

8B«WS*>D 1 4 A fWH**6*D2 o**tf*» 
«ft©*JD2 X©K»*SLU^©te»t«'J 1 1 0 

fr&ofcasje^D 1 8^ *n-enas«Ei»i i s 

«M/X««8I»S* (Volume) 1 1 6K#*S*i*. 
(0 0 4 4] ::tv *Jbx-f i 1 4tt. KBO^ 

B-^^t-H^aa^ri^i:. wen/**; i o 

OfrZWP* (5QHVPB«D1 S) ^ SKSIMrl 1 
5, S*»BI£3K1 I 6, D/ASiift«l ) 7, &XTf 

[0 0 4 5) tfc. »W^O-tv*l 1 2»4v 
je«i*0Bl 1 lX«lttaAfcWfl>l'^^ 1 i 1 ^ 
jaWSffllHR 1 0 6X»S*«)S^SM» (5 
13ff) jbt*tti*nfcfc£fc£C> 7e-*l 19RfeJ: 
cXX 1 9L^5M»S*l*«t**<aii'**«W»e 
*D2 3€B«ai»0l»llSfca»T*. rtX, IE 
50 ^nt^BLltKo^td W^J83KI5I*1 1 lXtSW*^ 

■363-^ 
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(8) 

i) r:l*, *tf-*i i9RJ5*tfl 1 9L(Otti*S 

[0 0 4 6) fi28fiBf?)» 1 1 S'Cll. 1 5 

251 1 6Tfftehft*«iMBttt* 7j~U?&Wl'< 

ft*3EftS*«cfcTttac^. bps* eawfla 

16& URKW8««"MI)Si*i. rCl:A* 

£j!WiS5tsJ»l 1 60&ft<DD/AX»i£l 1 

T. 3fe£8?ft:"tt"e* ft«0f&"*HCWBT">Ci 

#T'££. 

[0 0 4 7) Sfc. «iSHHfi@ttl 1 612. XC-Al 
I 9L*fcttl 1 9Rfcft»a*l*<B^"ctftnt# a? 

7D-fcy*l 1 2^6»i. 1 9L£)tl*l 1 

*i. SftSH&SBi 1 eicfflaansj^ic/xanrs 

— ^SM-t'J 1 1 3ME«*nT*D. 

12)1. CO/Ty^-^IIg^Tv 3aMB2** 
D2 3 Of&UK-5t>VTs 1 9 

a±}«ca*fttttftt«nTt>*. 

[0 0 4 8) err. Eftaff xiwan 1 o e * 

BB11U fciWMW^O-fcytfl 1 2>A Jb&Ufc 
1 l3CS*«VCfcD. »SKW-f£>5fT7 

d+^imxi 2 os^ut, sn?AaiSBi 0 6. 

1 1. W«l^C3tvtl 12 USE 

*£*n-caa4n*. 

[0 0 4 9) ±ai^t-fc5lC ta3fc*Lfc«G«C*V» 
Til. SHREW 1 1 SC. ««e*»D2 2Ktfctf^T 

o s^&«>x«Aafie?D 1 4 *fctt**y no** 

ti,Xff&Xft@tol l 6iC**fr**A5lcLfc#* 21 

a>8#Eitti i sic«*t* B4C?R-ra*«-wia»t 

^Dl 8 0a**fttft&*tttU ttWri6ttfi*D24i 
UTfffc3*S5®»l 1 6 i 5 ICl~6C.it> 51 



8-7 9 S9 7 

i<f 

[0 0 5 0) *P5, B*tt9BBtt. fc»K12 2fc# 
itf 1 2 2 b. 3£tf iCtoJ?** 1 2 3 -"NMStV £358 
1 2 2 afcfcfcl 2 2 bCtt. WSWB9D 1 4$ 

S 1 2 2 a Sfctt 12 2 bTWU W1M2*JD 2 2 ir*f "5 

d i 8*n-emc*a*n» ar5«ya3M»8*3D i 4 
jfcitaaswRSDi 8**«tic»u awaa* 
states tu mi 2 3icdi*an&. ujhsi 2 

3 Ttt. *»» 12 2a 122b attoMflPS 
n. tt*«ai8*D2 4itTfl5*Sn*. 12E^T. c 
<DJfr&. *tt"<-fy^l uOSff^ asfcliSW^a-fe 
7*1I 2«*tf7JT*Sa«t"cf«*e^D2 0*C*M5U 
T. £**&3ElSfcl 0 6 (**'J 10 5) *fcl«fF 

AaisiBi 1 1 1 1 o) ovifhd»-«(Ods* 
ic#tT*>iMa*ft«'» , *fc< STtn^a < an*. 

[0 0 6 I! fi<*»JCtt. W*.tfKK8^D2 2&H\s 

sn*. ifc. a«e*D2 2*sLu^o 

it, ««««»B**Dl 4lctt/ha*E»W«vj:a 

nstibCv «aw*e*i>i 8icw*^?ia^ft»t 
aiftsn*. 

[0 0 5 2] SoT, iSKBfcl 1 5*rtV>fc»*lC 
tt» B"iSi!itt«W«HJeit»K-* 1 1 9Rfe 

itfi 1 9L*->ffi*sn**** B4c*Lfefi*fj^ 

oti^rc. »w/jxa<t-«-cffl»an, 
i*ft*^3a:*«TiB-oan-5iifeic. "fitt***^aft: 

[0 0 5 3) ttS- 9^K^"ia*ft»«>*J»**5*< 

snTv»6«*Tt, «*««6aBwio8T\ Jtat 
fc*5caa*jw»w«nfc«^ictt, aia^ic^rr* 
a*fl-»o»iW- a«S9«c^*<an* (afcii. «"* 

[0 0 5 4) B^3K:R0^ «SM@B) 1 6T^aw 

Ba'Jttsn. "fi^j/3:V^;iicanfctt*5L l »S^D 2 4 

B, ^aafiCi±i^Q*%D2 6itT, D/AXft«l 1 

7t«»sn*. D/Axasi urn ?4 s s#fr 
e^T*^#«ai»»»e*D2 siB-D/A»«iano 

CiiCJ:-)7tajre^ian, 7^n^flj*S^D2 

6tLT. a«si 1 8!ciua«n«. WBin 1 8 
w:, 7^-ayds*e^D2 6fe ttawiic*«u «« 

^*fff^D2 7 >tT» * 1 1 9R*Wl 1 9 

Lcttta. xk-*i i 9Rfeir/i i 9Ltit 
«iBfitt?7&^D2 7K1»*L7J: : & (ff*r3Efc-««eSf) 

[0 0 5 5) Ale astt, ?-"*i?2ySB»l 0 6<0» 

co ir^^r^xTijsist^e^E i i»iv f i fo^/ 

$64- 
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(9) 

IS ' 

^•JSTlSftSttfc;^; Otooty) 2 I 1 ICttttsn 

*^*y i o slews'/*, ire, x^sasfc^Ei 

Hi, ?eaBJt«3S (Patlcro Cumpamor) 2 1 7.** 
l/b-JSlWBSlK (Level Threshold) 2l4fct>&#£ 
ho. 

[0 0 5 6] IB3ft?H:«S2 I 2 nil, A»ffl«Tf«*J- 
Ell 5l£?f££l2)» (SouoJ ?iu««) 2 1 3 

as3t*l3S»2 1 314. MAtfROMfc£T*Jt4*U 20 

tf. 9fl*fJ7^->#^E 1 2<hUT. ««9«E<SS2 

1 2tc«B*tt«*9tcftSlva>S. WireJtlfcS2 
1214. A*«5%Sfe^E 1 1 R*S/t*->M 
El 2 &&ttU A»SWSe*?E 1 Iff, Bfcttf/t* 
~>6^E 1 2fcHKT**fc. WHWSXff 
T»««*. S9Wff^->Hfc&^El 3*. 
ffiSSi (frlorliy Check) 2 1 6tctti:£jTfc. 

to 0 5 7) lftt>ttEIft2 1 4 Aasgss- 

S"«*«)^et» (BSE«!)L*v>«aJb) 

twu wAtfosr* *n-?n»*»u^B*?Eisfc 

UTB5E5HSHK2 ) 6 fccttfja&Eft (Selecioi) 2 

3<fc9:/ciH:?tmx 1 2 OS^tTKJ&ih^^WA 

(0 0 5 8J «*SU^MS9E1 514. ff^SFSBB 

2 1 $fc.fcff»RI3B2 1 Sfcflk /Dt^U12 

[0 0 S 9) «5tcTft5lnJK2 1 §MtS^*->- 

ae^E 1 3 ta«»K)ws*sE i s t^s, s&e 

»/t*->Hfcfi*El Stt. 

tooeo) 2 ) i 

#£3E 1 1 tt. &«ff£4£ 1 6 iLT. 3HREB2 
1 5C«J&4ia*. 8R0B2 1 5K*J. S8£S<B§E 
1 C<Dte. 0 t>A*72ft-0>*.. RftB»2 1 5 Wt» L 
Si>«BB2 l 4*6 WWW l/^S9£i 5**88 



WJW3 -? 9 8 9 7 

)SKEJ«S2 1 5tt. R**l"WS*El 5^0T/JV> 
ROTfi^E 1 6€jW?UTtB*T-5. 93 

fcffS#E 1 6S. *n*na»!M«HS«E 1 7 tv 

L«»*W**D14«C*3U flEoTSKBftl 1 
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* NOTICES * 

t 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

Ubis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[OOOI] 

[Industrial Application] this invention is used for the elderly people in whom hearing ability declined, the 
hearing-aid with which the acoustic sense of hearing-impaired persons, such as a hypacousis person, is 
assisted and relates to a suitable acoustic-sense auxiliary device. 
[0002] 

[Description ot the Prior Art] In order to offer a high living environment to a hearing-impaired person, there is 
a hearing-aid as equipment with which the acoustic sense (hearing ability) is assisted. Although there were 
some which consist of a small microphone, amplifier, and an earphone in a hearing-aid, it was not able to be 
said that it was enough to assist [ many noises are contained in the output, and ] a with a visually impaired 
person's acoustic sense since a conversation partner's voice, a noise (important environmental sound) which 
should be careful of ore further buried in the noise since such a hearing-aid amplifies simply the sound 
inputted into the microphone (small microphone) and only outputs it 

[0003] Then, although there was a hearing-aid amplified after human beings voice lets the band pass filter 
which extracts inside compass for the voice inputted into the microphone pass using carrying out localization 
to the specific frequency band (inside compass), a conversation partner's voice* a noise which should be 
careful of were hard to be referred to as audible comfortably and clearly also wrth such a hearing-aid. 
[0004] On the other hand, development of the latest digital-signal-processing device enables it to carry out 
the- microminiaturization of a digital circuit or the processor, and such technology is applied also to the field of 
a hearing aid. With the hearing -aid adapting digital signal processing, after carrying out A/D conversion of the 
sound signal of an analog signal and considering as a digital signal, it is made as [ raise / audible nature ] to 
this digital signal by performing digital signal processing, such as filtering (filtering by the digital filter), a 
normal mode rejection, and frequency-space processing. 

[0005] Here, drawi ng 1 0 shows the composition of an example of the hearing-aid as a conventional acoustic- 
sense auxiliary device. In this hearing-aid, it is a microphone 301 first and surrounding voice and other noises 
arc gathered, this is changed into an electrical signal, and it outputs as a fundamental tone voice signal A1 1. 
This fundamental tone voice signal All is supplied to an analog filter 108. and while the frequency distribution 
of human being's voice concentrates, only compass is passed, and others are cut there. Thereby, from an 
analog filter 108, the inside compass sound signal A12 is outputted. The inside compass sound signal A12 is 
supplied to A/D converter 109, and A/D conversion is carried out there, and. thereby, it is made into the 
sound signal A13 as a digital signal. 

[0006] A sound signal A13 is supplied and stored temporarily in memory 302- As for memory 302, it connects 
with the digital signal processor (DSP) 303 through the signal bus, and this DSP303 performs frequency 
component decomposition processing, frequency-space processing, etc. of digital filtering, a normal mode 
rejection. FFT (fast Fourier transform), etc., etc. as opposed to the sound signal stored in memory 302. The 
sound signal to which such signal processing was performed is supplied to D/A converter 1 1 7 from memory 
302 as a processing sound signal A15. In D/A converter 117, D/A conversion of the processing sound signal 
Al5 which is a digital signal is carried out, and it is made into the analog sound signal A16. The analog sound 
signal A16 is supplied and amplified by amplifier 118. And from amplifier 118, the amplified sound signal A17 is 
supplied to an earphone 304. and is outputted from there. The sound inputted into the microphone 301 as 
mentioned above reaches a user s (visually impaired person) ear. 
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[Problem(s) to be Solved by the Invention] However, with a hearin r aid which was mentioned above, from the 
sound inputted into the sin e lc microphone 301. the frequency component considered was taken out. since it 
was made as [ raise / audible nature ]. both a conversation partner's voice and the vo.ee of others who are 
not so were amplified, and considerable, then the technical problem which a conversation partner s vo.ee 

; which the user is eoing to hear stops being able to catch easily were in human being s vo.ee. 

• [0008] Furthermore since it was amplified without distinguishing human being s voice and the external no.se 
which has the same frequency component as it the technical problem which the sound wh.ch the user >s 
going to hear too cannot catch easily occurred. 

[0009] Moreover although the klaxon horn of an automobile, an alarm tone, the bell of a telephone, etc. are 
important environmental sound (important sound) on a life and it is desirable that it is in the state where .t .s 
always audible, when the hearing-aid mentioned above is used, there is also a possibility of failing to hear 
such important sound, for example. ( 
[0010] this invention is made in view of such a situation, and it is made for a conversation partner s voice and 
noise (important sound) which should be careful of to be heard comfortably and clearly. 

[Means for Solving the Problem] An indirection^ environmental sound input means by which the acoustic- 
sense auxiliary device of this invention inputs environmental sound (for example, indirection^ m.crophones 
1021 and 102R shown in drawing 3 ). An environmental sound processing means to process the environmental 
sound inputted into the environmental sound input means (for example, environmental sound processing 
circuit 106 shown in drawing 3 ). A voice input means to input a conversion partner s voice and to have 
predetermined directivity (for example, directional microphone 107 shown in drawing 3 ). A speech processing 
means to process the voice inputted into the voice input means (for example, speech processing circuit 1 1 1 
shown in drawing 3 ). An amplification means to amplify one [ at least] output of an environmental sound 
processing means or a speech processing means (for example, volume control circuit 116 shown ,n drawjnjj 
3 ) It is characterized by having reproduction meanses (for example. D/A converter 117 and amplrfier 118 
which are shown in pWjng.3 . Loudspeakers 119L and 119R. etc.) to reproduce the output of an ampl.ficat.on 

means. . , 

[001 2] In this acoustic-sense auxiliary device, the output of either an environmental sound processing means 
or a speech processing means can be chosen, and it can have further selection meanses (for example, 
selection circuitry 115 shown in d J ^wing_3 ) to supply an amplification means. Moreover, it can have further 
the operation meanses (for example, manual switch 114 shown in drawing 3 ) operated when making the 
output of either an environmental sound processing means or a speech processing means choose it as a 

selection means. . 
[0013] A pattern storage means by which the pattern of the important sound whose environmental sound 
processing means is important environmental sound is memorized (for example, environmental sound pattern 
generating circuit 213 shown in drawing 5 ). The pattern of environmental sound inputted .nto the 
environmental sound input means is compared with the pattern of the important sound memonzed by the 
pattern storage means. When it is judged with environmental sound being important sound by the selection 
means by the important sound judging means, the output of an environmental sound processing means can be 
made to choose it as it compulsorily. when it has important sound judging meanses (for example, 
environmental sound comparator 212 shown in drawing 5 ) to judge whether environmental sound is important 
sound. Moreover, an environmental sound level detection means by which an environmental sound processing 
means detects the level of the environmental sound inputted into the environmental sound input means When 
(for example, it has the threshold circuit 214 shown in dr awing 5 ) further, for a selection means When the 
level of the environmental sound which was judged as environmental sound being important sound by the 
important sound judging means, and was detected by the environmental sound level detection means is more 
than predetermined level, the output of an environmental sound processing means can be made to choose 
compulsorily. 

[0014] Moreover, in an above-mentioned acoustic-sense auxiliary device, the weighting sum of the output ot 
an environmental sound processing means and a speech processing means can be computed, and it can have 
further weighting meanses (for example, the multipliers 122a and 122b shown in drawing 4 . an adder 123. etc.) 
to supply an amplification means. Furthermore, it can have further the operation meanses (for example, 
manual switch 114 shown in drawing 3 ) operated when making greatly or small weighting applied to a 
weighting means to the output of either an environmental sound processing means or a speech processing 
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[0015] A pattern storage means by which the pattern of the important sound whose environmental sound 
processing means is important environmental sound is memorized (for example, environmental sound pattern 
generating circuit 213 shown in drawing 5 X The pattern of environmental sound inputted into the 
environmental sound input means is compared with the pattern of the important sound memorized by the 
pattern storage means. When it has important sound judging meanses (for example, environmental sound 
comparator 212 shown in drawing; 5 ) to judge whether environmental sound is important sound, for a 
weighting mcons When judged with environmental sound being important sound by the important sound judging 
means, weighting which is made to enlarge compulsorily weighting applied to the output of an environmental 
sound processing means, or is applied to the output of a speech processing means can be made small, 
Moreover, an environmental sound level detection means by which an environmental sound processing means 
detects the level of the environmental sound inputted into the environmental sound input means When (for 
example, it has the threshold circuit 214 shown in drawing ^ ) further, for a weighting means When the level of 
the environmental sound which was judged as environmental sound being important sound by the important 
sound judging means, and was detected by the environmental sound level detection means is more than 
predetermined level, Weighting which is made to enlarge compulsorily weighting applied to the output of an 
environmental sound processing means, or is applied to the output of a speech processing means can be 
made small. 

[0016] A speech recognition means to recognize the voice as which the speech processing means was 
inputted into the voice input means (for example, speech recognition circuit 222 shown in oVajwigJi X A 
separation means to divide voice into a phoneme based on the recognition result of a speech recognition 
means (for example, the speech recognition circuit 222. the phoneme classification circuit 223. etc. which are 
shown in dra wing 6 X A phoneme processing means to perform predetermined processing to the phoneme 
supplied from a separation means (for example, the vowel processing circuit 224 shown in drawing B and a 
consonant processing circurt 225 ctc.X Based on the output of a phoneme processing means, it can have 
speech synthesis meanses (for example, speech synthesis circuit 226 shown in drawing 6 ) to synthesize 
voice, moreover, the consonant which processes vowel processing meanses (for example, vowel processing 
circuit 224 shown in drawing 6 ) by which a phoneme processing means processes a vowel, and a consonant 
when a separation means classifies a phoneme into a vowel and a consonant — it can have processing 
meanses (for example, the consonant shown in dra wing 6 processing circuit 225 etc.) 
[0017] a vowel processing means or a consonant — a processing means can be made to emphasize a vowel 
or a consonant, respectively 

[0018] A speech processing means can have further silent section insertion meanses (for example, silent 
insertion circuit 227 shown in dr awing 6 ) to insert the silent section between the phonemes which constitute 
the voice compounded by the speech synthesis means. 

[0019] Moreover, a voice conversion means to change the voice as which the speech processing means was 
inputted into the voice input means into the frequency component which is a signal on a frequency shaft (for 
example. Fourier conversion circuit 232 shown in drawing 7 X A frequency component processing means to 
perform predetermined processing to the frequency component supplied from a voice conversion means (for 
example, the emphasis suppression processing circurt 223 shown in drawing 7 . a frequency changing circuit 
235, the harmonic-overtone component addition circuit 236, etaX tt can have frequency component 
conversion meanses (for example, inverse Fourier transform circurt 237 shown in drawing 7 ) to change the 
frequency component supplied from a frequency component processing means into the sound signal which is 
a signal on o time-axis. 

[0020] A predetermined frequency component can be made to emphasize, oppress or transform into a 
frequency component processing means. Moreover, a frequency component processing means can be made to 
make replace it or shift a predetermined frequency component to other frequency components. Furthermore, 
a frequency component processing means can be made to add a predetermined frequency component to the 
output of a voice conversion means. 

[0021] When it has further the A/D-conversion meanses (for example. A/D-conversion circuits 104 and 109 
shown in drawin g 3 ) which carry out A/D conversion of the output of an environmental sound input means 
and a voice-input means, end are made into a digital signal, make the digital signal which is one [ at least ] 
output of an environmental sound processing means or a speech-nprocessing means amplify, and D/A 
conversion of the output of an amplification means can be carried out to an amplification means, can make it 
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able to amplify, and it can make output to o reproduction means. Moreover, the amplification according to one 
[ at least ] love! of the environmental sound or voice inputted into an environmental sound input means or 
each voice input means can be made to carry out to an amplification means. 

[0022] When it has further parameter storage meanses (for example. ROM241 shown in drawingjj ) by which 
the parameter required for the processing in an environmental sound processing means and a speech 
processing means is memorized, it can be made to process for an environmental sound processing means and 
a speech processing means using the parameter memorized by the parameter storage means. Moreover, let a 
parameter storage means be removable non-volatile memory. 

[0023] A receiving means to be a parameter required for the processing in an environmental sound processing 
means and a speech processing means, and to receive what has been transmitted through a wire circuit or a 
radio circuit (for example, electric eye 242 shown in drawingj) X When it has further parameter storage 
meanses (for example. RAM244 shown in drawing 9 ) to memorize the parameter received by the receiving 
means, it can be made to process for an environmental sound processing means and a speech processing 
means using the parameter memorized by the parameter storage means. 

[0024] An environmental sound input means can be attached in a user's side. Moreover, when it has two 
environmental sound input meanses. the two environmental sound input meanses can be attached in a user s 
right lateral or left lateral, respectively. Furthermore, it can be attached by tha voice input means so that the 
directive direction may be in agreement in the direction of a conversation partner. 

100251 u, u 

[Function] In the acoustic-sense auxiliary device of the above-mentioned composition. wh»le the 

environmental sound inputted into the indirectional microphones 102L and 102R is processed in the 

environmental sound processing circuit 106, the voice inputted into the directional microphone 107 is 

processed in the speech processing circuit 111. And one [ at least] output of the environmental sound 

processing circuit 106 or the speech processing circuit 1 11 is amplified and reproduced. The voice of a 

respectively important environmental sound (important sound) or a respectively important conversation 

partner can come to be heard comfortably and clearly by following, for example, amplifying only one output of 

the environmental sound processing circuit 106 or the speech processing circuit 111. Furthermore, when 

amplifying both outputs of the environmental sound processing circuit 106 and the speech processing circuit 

1 11, it can prevent failing to hear the voice of important sound or a conversation partner by changing both 

weighting. 

[0026] 

[Example] Drawing 1 shows the appearance composition of one example of the hearing-aid which applied this 
invention. With this hearing-aid. the IYASU peakers (Speaker) 119R or 1191 and the indirectional microphones 
102R or 102L for broader-based sound-collecting (Wide Microphone) are formed in the inner type stereo ear 
pads (E3r Pad) 101R or 101L respectively. Furthermore, the directional microphone 107 for short ranges 
(Narrow Microphone) is also formed in stereo ear pad 101L In addition, this microphone 107 can be attached 
in stereo ear pad 101 R instead ol" stereo ear pad 101L, and can be attached in the both. 
[0027] In addition to the stereo ear pads 101R and 101L, the hearing-aid consists of a remote control unit 
(Remote Controller) 139 which can be operated by the hand, and a carried type (Handy) processor unit 
(Processor Unit) 150 which performs various signal processing, and these are connected by the cable 
(Cables) 131. In addition, the cable 131 contains the control signal line for exchanging a control signal besides 
the sound signal line for exchanging a sound signal. 

[0028] this hearing-aid — the stereo ear pads 1 01 R or 101 L — it is made as [ use / equipping a users 
(hearing-impaired person) right, or a left ear 1 respectively And when a user s right or a left ear is equipped 
with the stereo ear pads 101R or 101L respectively. Microphones 102R or 102L are attached In the stereo 
ear pads 101R or 1011., respectively so that it may be located in the user's right lateral or left lateral. That is. 
it is made as [ input / equally / an omnidirectional shell / by this / surrounding environmental sound / into 
the indirectional microphones 102R and 102L]. 

[0029] Moreover, when the ear on the left of a user is equipped with stereo ear pad 102L the microphone 107 
which has directivity is attached in stereo ear pad 102L so that the directive direction may be in agreement in 
the direction of the conversation partner who talks with a user. That is, to the sound emitted from a users 
front, since the direction of a conversation partner is usually a users front, the microphone 107 is attached 
so that it may react sensitively when the ear on the left of a user is equipped with stereo ear pad 102L 
[0030] The processor unit 150 digitizes the sound signal from each microphones 102R 102L, and 107, 
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performs digital signal processing which assists an acoustic sense according to a users acoustic-sense 
property, and is made as [ sound / the (YASU peakers 119R and 119L / return to an analog signal again and ]. 

[0031] In the processor unit 150, usually, a monitor is carried out [ sound / a surrounding noise or the 
surrounding environmental sound which should be careful of], and although optimization is attained so that 
conversation and status tracking can be performed appropriately, the user is made as / perform / a special 
setup / in a special situation / manually ] by operating the remote control unit 139. 
[0032] Here, a manual switch (Wide/Narrow $W.) (Manual SW.) 114, volume (Manual Volume) 140, and the 
electric power switch (Power SW.) 141 are formed in the remote control unit 139. Aboul a manual switch 114. 
it mentions later. Volume 140 is operated when adjusting the volume of the IYASU peakers 119R and 119L 
An electric power switch 141 is operated when carrying out ON/OFF of the power supply of equipment. 
[0033] Next, drawing 2 shows the appearance composition of other examples of the hearing-aid which applied 
this invention, [n addition, about the case in drawing 1 . and the corresponding portion, the same sign is 
attachod among drawing. This hearing-aid is considered as the head strap type to it being the inner type (in 
NAIYA type) which was shown in drawing ,! . 

[0034] Namely, in this hearing-aid, as shown in drawing 1 , it does not consider as the unit which the stereo 
ear pads 101 R and 101 L the remote control unit 139. and the processor unit 150 became independent of. As 
opposed to the head strap (Head Band) 160 with which a head is equipped The indirectional microphones 
102R and 102L, a directional microphone 107, the IYASU peakers 119R and 119L. a manual switch 114, 
volume 140, the electric power switch 141, and the processor unit 150 are constituted by one. In addition, the 
cable 131 shown in dr awing 1 is having the inside of a head strap 160 let it pass in drawing 2 . 
[0035] This hearing-aid is used for a user s head for a head strap, being equipped so that the IYASU peakers 
11 9R or 11 9L may be equivalent to the portion of a users right or a left ear. 

[0036] Next, draw ing 3 is the block diagram showing the example of electric composition of the hcaring^aid of 
the appearance composition shown in drawing 1 and drawing 2 . In addition, about the case in dr awing 10 . and 
the corresponding portion, the same sign is attached among drawing. Moreover, illustration of volume 140 and 
an electric power switch 141 is omitted. 

[0037] As drawing 1 explained, this hearing-aid is equipped with three microphones of the indirectional 
microphones 102R and 102L and a directional microphone 107. Among these, the stereo input of the 
surrounding environmental sound is carried out equally [ an omnidirectional shell ] at the microphones 102R or 
102L with which the portion of a users right (R) or o left (L) ear is equipped. On Microphones 102R or 102L 
the inputted environmental sound is changed into an electrical signal, and is supplied to an analog filter (Filter) 
103 as a original environmental correspondence number D11. In an analog filter 103, suitable pretreatment 
filtering is given to the original environmental correspondence number D1 1, and let it be the pretreatment 
environmental correspondence number D12. This pretreatment environmental correspondence number D12 is 
supplied to A/D converter 104, and let it be a digital signal by carrying out A/D conversion there. As an 
environmental correspondence number D13, this digital signal is supplied to memory (Memory) 105. and is 
memorized. 

[0038] Memory 105 is connected to the environmental sound processing circuit (Environment Processor) 106 
constituted by the digital signal processor etc. through the signal bus. The environmental sound processing 
circuit 106 is always confirming whether the environmental correspondence number stored in memory 105 is 
the environmental sound (for example, important sound of the klaxon horn of an automobile, an alarm tone, 
the bell of a telephone, etc.. etc.) which should be careful of, and when an environmental correspondence 
number is important sound, it performs processing for telling a user it Namely, when an environmental 
correspondence number is important sound, the environmental sound processing circuit 106 reads it from 
memory 105. and outputs it to the terminal a of the latter change circuit 1 15 as a processing environmental 
correspondence number D14. 

[0039] On the other hand, the voice which the conversation partner located ahead of a user uttered is 
inputted into the microphone 107 which has directivity. On a microphone 107, the inputted voice is changed 
into an electrical signal and supplied to an analog filter (Filter) 108 as a fundamental tone voice signal D15. In 
an analog filter 108. to the fundamental tone voice signal D15. suitable pretreatment filtering is given, it 
considers as the pretreatment sound signal 016, and A/D converter 109 is supplied. A/0 converter 109 
considers as a digital signal, and memory (Memory) 110 is made to supply and memorize it by making this into 
a sound signal D17 by carrying out A/D conversion of the pretreatment sound signal 016. 
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[0040j Memory 1 10 is connected to the speech processing circuit (Speech Processor) 111 constituted by the 
digital signal processor etc. through the signal bus. The speech processing circuit 1 1 1 performs frequency 
component decomposition processing of the same digital filtering as the case in the former, a normal mode 
rejection. FFT **, etc.. frequency-space processing, etc. to the sound signal stored in memory 110. 
Furthermore, after the speech processing circuit 111 decomposes into a phoneme the sound signal 
memorized by memory 1 10 by performing speech recognition and performs predetermined processing to the 
phoneme, it performs speech synthesis using the processing result Moreover, the sound processing 
processing circuit 111 processes level detection and others of the sound signal memorized by memory 110. 
As o processing sound signal D1 8. the sound signal processed in the speech processing circuit 1 11 is read 
from memory 110. and is outputted to the terminal b of the latter selection circuitry 115. 
[0041] The environmental sound processing circuit 106 and the speech processing circuit 111 which were 
mentioned above are connected with COP (Control Processor) 112 through the processor bus 120. COP 112 
synthesizes the information supplied from the environmental sound processing circuit 106 and the speech 
processing circuit 111. and is made as [ output / the environmental sound priority signal D20 and the volume 
control signal D23 ]. 

[0042] That is. COP 112 usually makes H level the environmental sound priority signal D20 of L level, when 
important sound is detected in the environmental correspondence number processing circuit 106. The 
environmental sound priority signal D20 is supplied to one [ which has two inputs ] input terminal of the OR 
gate 121. The input terminal of another side of the OR gate 121 is grounded through the manual switch 1 14. 
and pull-up is further carried out by pull-up resistor R. Therefore, when a manual switch 1 14 is ON/OFF, it is 
made by the input terminal of another side of the OR gate 121 as [ supply / the manual-switching signal D21 
of L/H level ]. 

[0043] The OR gate 121 supplies the OR of the environmental sound priority signal 020 and the manual- 
switching signal D21 to a selection circuitry 115 as a change signal D22. The selection circuitry 115 is made 
as [ choose /. respectively / Terminal a and b side ]. when a change signal is H or L level. Therefore, when 
either [ at least ] the environmental sound priority signal D20 or the manual-switching signals D21 are H level 
When the processing environmental correspondence number D14 from memory 105 is [ both the 
environmental sound priority signal D20 and the manual-switching signal D21 ] L level, the processing sound 
signal D18 from memory 1 10 is supplied to a volume control circuit (Volume) 1 16 through a selection circuitry 
115, respectively. 

[0044] Here. OFF/ON [ a manual switch 114 ] when making the mode of equipment into the mode of 
environmental sound / voice. Therefore, if a manual switch 1 14 is set as the mode of environmental sound or 
voice Respectively the voice (processing sound signal 01 8) from the environmental sound (processing 
environmental correspondence number D14) or memory 1 10 from memory 105 Although outputted from 
Loudspeakers (PfASU peaker) 1 1 9R and 1 19L through a selection circuitry 1 1 5. a volume control circuit 116. 
D/A converter 117. and amplifier (Amplifier) 118 When important sound is detected, it is not concerned with 
the mode of equipment but the environmental sound from memory 105. i.e.. important sound, is outputted 
compulsorily. 

[0045] Moreover, COP 112 outputs the volume control signal D23 to which it oarries out [ sound / which is 
outputted from Loudspeakers 1 1 9R and 1 19L ] greatly to a' volume control circuit 116, when urgent 
environmental sound (important sound) is detected in the environmental sound processing circuit 106. the 
time when the level of the voice detected in the speech processing circuit 111 is small. And when it returns 
to a normal state, the volumo control signal D23 which returns the output sound of Loudspeakers 1 1 9R and 
119Lto a user's proper loudness level of sound is outputted to a volume control circuit 116 (when the level 
of the voice detected in the speech processing circuit 11 1 is not so small, or when important sound is not 
detected in the environmental sound processing circuit 106. etc.). 

[0046] In a volume control circuit 1 16. the volume control of the output of a selection circuitry 115 is 
performed corresponding to the volume control signal D23 from COP 112. In addition, the volume control 
perFormed by the volume control circuit 1 16 is not changing the level of an analog signal directly. That is. a 
volume control circuit 116 consists of only multipliers, and imposes and outputs the multiplier corresponding 
to the volume control signal D23 to the digital signal inputted there. For example, if the multiplication of 2 is 
carried out to a digital signal, although the signal value will become double precision, if D/A conversion of this 
is carried out by D/A converter 117 of the latter part of a volume control circuit 116, the volume will become 
log double precision. Therefore, only a multiplier can adjust volume for arbitrary scale factors. 
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[0047] Moreover, the volume control circuit 116 is made as [ perform / volume control ] to each signal 
supplied to Loudspeakers 119L or 11 9R. From COP 112. therefore, the volume control signal D23 for each of 
signals supplied to Loudspeakers 119L or 119R It is made as [ output / to the volume control circuit 116 ]. 
each A users left set up beforehand or right hearing ability (the parameter corresponding to this hearing 
ability is memorized by the parameter storing memory 113 COP 112) Based on this parameter, according to 
the difference which outputs the volume control signal D23. weighting is made so that the level or the output 
sound from Loudspeakers 1 1 9L or 1 1 9R may be made to balance. 

[0048] Here, although the control parameter which suited a user's acoustic-sense property is needed .n order 
for the environmental sound processing circuit 106, the speech processing circuit 1 1 1 . and COP 1 12 to 
perform operation which was mentioned above, this is memorized by the parameter storing memory 113. and 
is read and set as the environmental sound processing circuit 106. the speech processing circuit 111. and 
COP 112 through the processor bus 120 to suitable timing. 

[0049] [ as mentioned above, when it is shown in drawing 3 ] Although either the processing environmental 
correspondence number D 14 from memory 105 or the processing sound signal D18 from memory 110 was 
supplied to the volume control circuit 116 as an output-processing signal D24 by making one side of 
Terminals a or b choose it as a selection circuitry 115 according to the change signal D22 It is also possible 
to replace with this selection circuitry 115, to prepare the weighting circuit shown in drawing 4 . to compute 
the weighting sum of the processing environmental correspondence number D14 and the processing sound 
signal D1 8 there, and to make it supply a volume control circuit 1 16 as an output-processing signal D24. 
[0050] That is, a weighting circuit consists of multipliers 122a and 122b and an adder 123. and the processing 
environmental correspondence number DH or the processing sound signal D18 is supplied to Multipliers 122a 
or 122b. respectively, the multiplier corresponding to the change signal D22 with Multipliers 122a or 122b - 
the processing environmental correspondence number D14 or the processing sound signal D18 rt is alike, 
respectively and multiplication is carried out — having — namely, the processing environmental 
correspondence number D14 or the processing sound signal D18 — be alike, respectively, he receives and 
suitable weighting should do — it is outputted to an adder 123 In an adder 123. the output of Multipliers 122a 
and 122b is added, and it is outputted as an output-processing signal D24. Therefore, corresponding to the 
environmental sound priority signal D20 which operation of a manual switch 1 1« or COP 112 outputs in this 
case, weighting applied to the output of cither the environmental sound processing circuit 106 (memory 105) 
or the speech processing circuit 111 (memory 110) is made greatly or small. 

[0051] Small weighting is made by the processing sound signal 018. while big weighting is specifically made by 
the processing environmental correspondence number DK when a selection signal D22 is H level. Moreover, 
big weighting is made by the processing sound signal D18, while small weighting is made by the processing 
environmental correspondence number 014, when a selection signal 022 is L level. 

[0052] Therefore, although either voice or environmental sound is outputted from Loudspeakers 119R and 
1 19L when a selection circuitry 1 15 is used, while voice is outputted with small volume while environmental 
sound is outputted with big volume, when the weighting circuit shown in drawing 4 is used, or voice is 
outputted with big volume, environmental sound is outputted with small volume. 

[0053] In addition, even when the direction of weighting to voice was enlarged..as H mentioned above in the 
environmental sound processing circuit 106, when important sound is detected, the direction of weighting to 
environmental sound is enlarged compulsorily (or the direction of weighting to voice is compulsorily made 
small), 

[0054] It returns to drawing 3 . volume control is made by the volume control circuit 116. and the output 
processing signal D24 made into suitable level is supplied to 0/A converter 117 as a volume control output 
signal D25. In D/A converter 117. by carrying out D/A conversion of the volume control output signal D25 
which is a digital signal, it considers as an analog signal and is outputted to amplifier 1 18 as an analog output 
signal D26. Amplifier 118 amplifies the analog output signal 026 electrically, and supplies it to Loudspeakers 
119R and 119L as an amplification output signal D27. In Loudspeakers 1 19R and 119L. the sound (voice or 
environmental sound) corresponding to the amplification output signal 027 is outputted. and this reaches a 



user s ear. 

[0055J Next, drawing 5 shows the example of detailed composition of the environmental sound processing 
circuit 106. The input environmental correspondence number E11 equivalent to the environmental 
correspondence number D13 in drawing 3 is supplied to the memory (Memory) 211 which consisted of 
memory of a FIFO method etc- and is memorized. In addition, this memory 211 is equivalent to the memory 
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105 in drawingj. . Moreover, the input environmental correspondence number El 1 » * ,so *° ^ 

en^ronme^aflound comparator (Pattern Comparator) 212 and the threshold «rcu.t (Level Threshold) 2 4. 
[0056) The environmental sound pattern signal £12 is supplied le the env.ronmental sound comparator 212 
rom the environmental sound generating circuit (Sound Pattern) 213 besides the input 
correspondence number Ell. the environmental sound generating circuit 213 consists of K™***" ™ 6 the 
pattern of important sound memorizes it there - having - **** ~ this - as the ^.ronmentBl sound 
pattern signal E12 - environmenLal sound - it is made as [ supply / a vessel 212 / deeply ] The 
environmental sound comparator 212 outputs the environmental sound pattern coincidence signal El 3 to .the 
priorKy weighting network (Priority Check) 216. when the input environmental correspondence number Ell .s 
in agreement with the environmental sound pattern signal £1 2 in the input environmental correspondence 
number EH as compared with the environmental sound pattern signal E12 O.e.. when env.ronmental sound .s 

important sound). . . . 

[0057] On the other hand, the threshold circuit 214 detects the level of the input environmental 
correspondence number Ell. and judges whether it is that the level is larger (more than e predetermined 
threshold) than a predetermined threshold. And when the level of the input environmental correspondence 
number El 1 is larger than a predetermined threshold and the level of the input environmental correspondence 
number E1 1 is below a predetermined threshold about the level again. 0 is outputted to the priority weighting 
network 216 and a selection circuitry (Selector) 215 as an environmental sound level s-gnal El 5. respectively. 
In addition the threshold used in the threshold circuit 214 is set up according to the control parameter E14 
supplied through the processor bus 120 from the parameter storing memory 113 shown « drawing 3 
[0058) The environmental sound level signal E15 is supplied also to COP 112 through the processor bus 120 
besides the priority weighting network 216 and a selection circuitry 215. and is used for the determ.nat.on of 
the final volume control signal D23. » - .. . 

[0059] The priority weighting network 216 determines the evaluat.cn value of whether to g.ve pnonty to 
environmental sound from the environmental sound pattern coincidence signal El3 and the environmental 
sound level signal £15. Here, the environmental sound pattern coincidence s-gnal E13 -s made as L show / 
what kind of important sound environmental sound is ]. Therefore, in the priority weighting network 21 6. an 
above-mentioned evaluation value is determined from the kind and level of environmental sound As a pnonty 
evaluation value El 8. through the processor bus 120. this evaluation value .s supplied to COP 112. and is 
used for the determination of the final environmental sound priority signal 020 there. 

[0060] On the other hand, the input environmental correspondence number El 1 memorized by memory 211 .s 
supplied to a selection circuitry 215 as an environmental correspondence number E16. 0 besides the 
environmental correspondence number El 6 is inputted into the selection circuitry 215. With reference to the 
environmental sound level signal E15 from the threshold circuit 214. a select.on circurtry 215 will choose and 
output 0 if it is 0 Moreover, a selection circuitry 215 chooses and outputs the environmental correspondence 
number E16. when the environmental sound level signal E1 5 is not 0. namely. - rf environmental sound 
(important sound) is the sound of the small level of under a threshold - 0 - moreover, if it »s the sound of 
to some extent big level, the environmental correspondence number El 6 will be outputted as an output 
environmental correspondence number El 7. respectively Drawing 3 explains this output environmental 
correspondence number £17. and it is equivalent to the processing environmental correspondence number 
D1 4 therefore is supplied to the terminal a of a selection circuitry 115. , 
[0061] in addition — when the weighting circuit shown in diawjngj is used instead of a selection circuitry 115 
in drawing^ even if the environmental sound level signal El 5 from the threshold circuit 214 of a selection 
circ^y 215 is 0 — the environmental correspondence number El 6 — it outputs as an output environmental 
correspondence number E17 as it is . 
[0062] Next dra wing 6 shows the example of detailed composition of the speech proccsstng circuit 111. The 
input sound signal F1 1 equivalent to the sound signal 017 in IrawingJ is stored in the memory (Memory) 221 
which consisted of memory of a FIFO method etc. This memory 221 is equivalent to the memory 110 in 
drawing 3 . The input sound signal F11 memorized by memory 221 is read one by one as a sound s.gnal F12 
and is supplied to the speech recognition circuit (Syllable Decomposition) 222. In addition, after memory 221 
memorizes, for example to the input sound signal FH. before the speech recognition circuit 222 is supplied, 
frequency component decomposition processing of the same digital filtering as the case in the former, a 
normal mode rejection. FFT **, etc, frequency-space processing, etc. are performed. 

[0063] The speech recognition circuit 222 carries out speech recognition of the sound s.gnal F12 according to 
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predetermined voice-recognition algorithm (for example, a DP-matching method the HMM method, etc.). and 
decomposes it into a phoneme based on the speech recognition result The sound signal Fl2 decomposed 
into the phoneme is supplied to the phoneme classification circuit (Vowel/Consonant) 223 as a phoneme 

signal F13. .._.«.. , j i 

[0064] The phoneme classification circuit 223 classifies the phoneme signal FI3 into a vowel and a consonant 
This is performed based on a rero cross, power, etc. of the phoneme signal F13. a vowel or a consonant — 
the vowel signal F14 or a consonant - it considers as a signal F15 - having - respectively - the vowel 
processing circuit (Emphasis & Transform) 224 or a consonant - the processing circuit (Emphasis & 
Transform) 225 is supplied The vowel processing circuit 224 processes changing the emphas.s processing to 
the vowel which a user cannot catch easily, and the method of pronunciation to the vowel s.gnal F14 etc.. and 
supplies the processing result to the speech synthesis circuit (Synthesis) 226 as a processing vowel signal 
F17. In addition, processing in the vowel processing circuit 224 is performed according to the control 
parameter F1 6 supplied from the parameter storing memory 1 13 ( drawing 3 ). 

[0065] on the other hand — a consonant — the control parameter F16 supplied from the parameter storing 
memory 113 ( drawing. 3 ) even if it sets processing circuit 225 — following — a consonant ~ the same 
processing as the case in the vowel processing circuit 224 gives to a signal F15 — having — the process.ng 
result — processing — a consonant - the speech synthesis circuit 226 is supplied as a place signal F18 
[0066] the speech synthesis circuit 226 — the processing vowel signal F17 and processing — a consonant 
by compounding the place signal Fl8, it returns to the original state and this is outputted to the silent 
insertion circuit (Interval Insertion) 227 as a synthesized-speech signal F19 The silent insertion circuit 227 
inserts the silent section of suitable time in a part for the connecting portion of the sound (phoneme) of the 
synthesized-speech signals F19 which is hard to catch, and outputs this to it as an output sound signal F20. 
In addition, processing in this silent insertion circuit 227 is performed according to the control parameter F16 
supplied from the parameter storing memory 1 1 3 ( drawing_3 ). 

[0067] The output sound signal F20 is equivalent to the processing sound signal D18 in drawing 3 . therefore 
is supplied to the terminal b of a selection circuitry 115. Moreover, the output sound signal F20 is supplied 
also to the threshold circuit (Level Threshold.ng) 228. The threshold circuit 228 detects the level of the 
output sound signal F20. and outputs the detection result as a voice level signal F21. This voice level signal 
F21 is supplied to COP 1 1 2 through the processor bus 120 of drawing 3 . and is used for the determination of 
the final volume control signal D23. 

[0068] Next, drawing 7 shows other examples of detailed composition of the speech processing circuit 11 1. In 
addition, about the case in drawing 6 . and the corresponding portion, the same si c r> is attached among 
drawing. In the speech processing circuit 111 in this drawing 7 . it is made as [ perform / a little simple 
processing ] as compared with the case in drawing 6 . That is, the sound signal F12 from memory 221 is 
supplied to the Fourier conversion circuit (FFT) 232. and is decomposed into the frequency component wh.ch 
is a signal on a frequency shaft by carrying out the Fourier transform (FFT) there. This frequency component 
is supplied to the emphasis suppression processing circuit (EmphasisSuppress) 233 as a frequency 
component signal G1 3. 

[0069] On the other hand, in the weighting matrix generating circuit (Weighting Matrix) 234. according to the 
control parameter Fl6 supplied from the parameter storing memory 113 ( drawing 3 ). the frequency 
component which a user cannot catch easily is emphasized, the weighting value G15 for every frequency 
component for oppressing an unpleasant frequency component is calculated, and the emphasis suppression 
processing circuit 233 is supplied. The emphasis suppression processing circuit 233 emphasizes, oppresses or 
transforms the frequency component signal G13 according to the weighting value G15. and supplies the 
processing result to a frequency changing circuit (Swap & Shift) 235 as a processing frequency component 
signal G 16. 

[0070] A frequency changing circuit 235 processes shift (shift) to the pitch which a user tends to catch, 
exchange (replacement) of a harmonic-overtone component, etc. to the processing frequency component 
signal G16. and supplies the processing result to the harmonic-overtone component addition circuit 
(Component Addition) 236 as a rework frequency component signal G17. The harmonic-overtone component 
addition circuit 236 adds a harmonic-overtone component which becomes comfortable for a user to the 
rework frequency component signal G17, and outputs this to the inverse Fourier transform circuit QFFT) 237 
as a third-time processing frequency component signal CI 8. 

[0071] In addition, processing in a frequency changing circuit 235 and the harmonic-overtone component 
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addition circuit 236 is performed according to the control parameter supplied from the parameter storing 
memory 113 (drawing 3). 

[0072] By carrying out an inverse Fourier transform (reverse FFT), the signal of the third-time processing 
frequency component signal G18 is carried out on a time-axis, and the inverse Fourier transform circuit 237 
outputs it as a frequency processing sound signal G19. This frequency processing sound signal G1 9 is used 
for determining the final volume control signal D23 ( as the threshold circuit 228 was supplied and skawfflfii 
explained below. Moreover, this frequency processing sound signal G19 is equivalent to the processing sound 
signal D18in drawing 3 . . 
[0073] Next drawing 8 shows the example of detailed composition of the parameter storing memory 1 1 J. i he 
control parameter supplied to the environmental sound processing circuit 106, the speech processing circuit 
111. and COP 112 is held at ROM241 which is exchangeable non-volatile memory (it is removable to 
equipment). In addition, in drawing 8 . the signal line connected to ROM241 is a part of processor bus 120 in 

drawi ng 3 . . g 

[0074] The mode of equipment is made into parameter setting mode at the time of the start of equipment of 
operation, or the reboot from the outside, and, thereby, COP 112 outputs the parameter setting address 
signal H1 1 to ROM241. In ROM241. from the address according to tha parameter setting address Signal H11, a 
control parameter is read, and this is supplied and set as the environmental sound processing circuit 106. the 
speech processing circuit 1 11. and COP 1 1 2 as a parameter signal H12. 

[0075] Moreover, the parameter storing memory 113 can also be constituted as shown in drawing 9 . 
According to this parameter storing memory 113. a control parameter can be changed from the outside using 
the data transmission unit (not shown) by the cable or radio at the arbitrary times. 
[0076] That is. by operating a data transmission unit h became irregular, for example, darta transmission 
(transmission of a control parameter) by infrared radiation is performed, and this infrared radiation is received 
by the electric eye (Light Receiver) 242. In addition, in the data transmission unit, after transmission of all 
data is completed, ft shall be made as [ transmit / a reset code / after that ]. 

[0077] In an electric eye 242, by performing photo electric translation, the received infrared radiation is 
changed into an electrical signal H13, and is supplied to a decoder (Decoder) 243. A decoder 243 restores to 
an electrical signal H13. is outputted to RAM244 and made to memorize it among this data to which it 
restored by making required parameter value into the decode parameter signal HI 4. 
[0078] Furthermore, a decoder 243 supervises the data to which it restored, and detects a reset code. A 
decoder 243 will output a reset signal H15 to COP 112 through the processor bus 120. if a reset code is 
detected. That is, after all parameter value is received and RAM244 memorizes, a reset signal HI 5 is 
outputted to COP 112. 

[0079] If a reset signal H1 5 is received. COP 1 1 2 will make the mode of equipment parameter setting mode, 
and will output the parameter setting address signal H11 to RAM244. Hereafter, the control parameter 
memorized by RAM244 is supplied and set as the environmental sound processing circuit 106. The speech 
processing circuit 1 11. and COP 112 like the case where dra wing 8 explains. 

[0080] As mentioned above, while processing the environmental sound inputted into the indirections! 
microphones 102L and 102R in the environmental sound processing circuit 106 Since the voice inputted into 
the directional microphone 107 is processed in the speech processing circuit 111 and it was made to 
reproduce by amplifying one output of the environmental sound processing circurt 106 or the speech 
processing circuit 111 (output) As compared with the case where the processing which suited environmental 
sound or the property of each voice is attained, therefore a microphone is used only one. each voice of 
important sound or a conversation partner can come to be heard comfortably and clearly. 
[0081] Moreover, when computing the weighting sum of the output of the environmental sound processing 
circuit 106 and the speech processing circuit 111 and supplying a volume control circuit 116, it can prevent 
failing to hear the voice of important sound and a conversation partner. 

[0D82] In the environmental sound processing circuit 106. make it judge, and when environmental sound is 
important sound, whether environmental sound is important sound furthermore, to a selection circuitry 115 
Sine© it was made to make the output of the environmental sound processing circuit 106 (memory 105) 
choose compulsorily, in a weighting circurt ( drawing 4 ) Since it was made to enlarge weighting to the output 
of the environmental sound processing circuit 106 (memory 105) compulsorily. it can prevent failing to hear 
important sound, consequently the hearing-impaired person who is a user can do a walk etc. safely. 
[0083] Make the environmental sound processing circuit 106 detect the level of environmental sound, and 
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when environmental sound is important sound and the level of environmental sound is more than 
predetermined level, moreover, to a selection circuitry 115 Since it was made to make the output of the 
environmental sound processing circuit 106 (memory 105) choose compulsorily. in a weighting circuit ( drawing 
4 ) Since it was made to enlarge weighting to the output of the environmental sound processing circuit 106 
(memory 105) compulsorily. the environmental sound emitted in the position distant from a user can prevent 
being outputted from Loudspeakers 1 19L and 1 19R. 

[0084] Furthermore, in the speech processing circuit 111. voice is divided into a phoneme, and since it was 
made to perform predetermined processing for raising audible nature to the phoneme, language is pronounced 
clearly and can come to be heard. 

[0085] Moreover, when predetermined processing is made to be performed in the speech processing circuit 
1 11 to the frequency component after changing voice into the frequency component which is a signal on a 
frequency shaft, audible nature can be raised by comparatively easy processing. 

[0086] Furthermore, since the amplification factor of a volume control circuit 116 is controlled by the volume 
control signal D23 outputted from COP 1 12 in adaptation, the voice of important sound or a conversation 
partner can come to be heard with the volume according to the situation wfth it 

[0087] Moreover, since the control parameter is memorized by the removable parameter storing memory 113. 
it becomes possible [ performing processing which suited a user s acoustic-sense property ] by exchanging 
the parameter storing memory 113 for every user. Furthermore, when receiving the transmitted control 
parameter and using it processing which suited a user s acoustic-sense property can be performed. 
[0088] In addition, this invention is not limited only to the example mentioned above. That is, although the 
inner type ( drawing JL ) 3nd head strap type ( drawing 2 ) example of composition was shown, this invention is 
applicable to the hearing-aid of the structure (type) of others which have two or more microphone, two or 
more IYASU peakers, and processor units here. Specifically, the directional microphone 107 for short ranges 
is not made to build in ear pad 101L for example, a support rack is lengthened from ear pad 101L and a 
directional microphone 107 can be fixed to the point. Moreover, a directional microphone 107 is not attached 
in a head strap 107, for example, but it can be made to build. Furthermore, a directional microphone 107 can 
be removed from car pad 101L or a head strap 160, and it can also be made the structure where the sense 
and a position can be changed freely, for example. 

[0089] Moreover, although the case where the indirection^ microphones 102R and 102L for broader-based 
sound-collecting were used was explained in this example (when environmental sound is inputted in a stereo) 
When the hearinfr»mpaircd person of only one side of the acoustic senses of the right and the left and a 
hearing-impaired person with the slight obstacle of one side use a hearing-aid. a microphone and an IYASU 
peaker Since what is necessary is to prepare only in the direction of an ear with obstacles, in such a case, a 
hearing-aid can consist of one microphone and one IYASU peaker (let the input of environmental sound, and 
the output of sound be monophonic recordings). Furthermore, the hearing-aid which the hearing-impaired 
person who has an pbstacle uses for an acoustic sense on either side [ both ] can also consist of one 
microphone and one IYASU peaker. In this case, a hearing-aid can be constituted cheaply. 
[0090] However, it is more desirable for the hearing-aid which the hearing-impaired person who has an 
obstacle uses for an acoustic sense on either side [ both ] to prepare an IYASU peaker in right-and-left both 
sides, since it may not be clear anymore from which direction there is a possibility become unpleasant and 
sound can be heard until the balance of how to be heard is bad and gets used when a user is a hearing- 
impaired person who has an obstacle to an acoustic sense on either side [ both ]. and a hearing-aid is 
constituted from one IYASU peaker. 

[0091] Furthermore, although this example explained the case where the environmental sound processing 
circuit 106 and the speech processing circuit 111 were constituted from a digital signal processor, it is 
possible to constitute combining LSI which realizes each function, and to constitute using a highly efficient 
microprocessor (CPU) etc. 

[0092] Moreover, what is necessary is just to make it any are made into mode of processing choose according 
to the kind of a user s obstacle in this example, although the speech processing method ( drawing 6 ) using 
speech recognition as mode of processing in the speech processing circuit 111 and the method ( drawing 7 ) 
by the frequency-space processing using frequency component decomposition were explained. Furthermore, 
these both are prepared in a hearing-aid and the selecting switch which chooses either can be prepared. 
Moreover, it is also possible to control in adaptation whether which method is used by the kind of input signal. 
Furthermore, it is also possible for it to be made to process both. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The acoustic-sense auxiliary device characterized by providing the following. An indirectional 
environmental sound input means to input environmental sound. An environmental sound processing means to 
process the aforementioned environmental sound inputted into the aforementioned environmental sound input 
means. A voice input means to input a conversation partners voice and to have predetermined directivity. A 
speech processing means to process the aforementioned voice inputted into the aforementioned voice input 
means, an amplification means to amplify one [ at least ] output of the aforementioned environmental sound 
processing means or a speech processing means, and a reproduction means to reproduce the output of the 
aforementioned amplification means. 

[Claim 2] The acoustic-sense auxiliary device according to claim 1 characterized by having further a selection 
means to choose the output of either the aforementioned environmental sound processing means or a speech 
processing means, and to supply the aforementioned amplification means. 

[Claim 3] The acoustic-sense auxiliary device according to claim 2 characterized by having further the 
operation means operated when making the output of either the aforementioned environmental sound 
processing means or a speech processing means choose it as the aforementioned selection means. 
[Claim 4] It is the acoustic-sense auxiliary device according to claim 2 or 3 which is equipped with the 
following and characterized by the aforementioned selection means choosing the output of the 
aforementioned environmental sound processing means compulsorily when it judges that the aforementioned 
environmental sound is the aforementioned important sound by the aforementioned important sound judging 
means. The aforementioned environmental sound processing means is a pattern storage means by which the 
pattern of the important sound which is important environmental sound is memorized. The pattern of the 
aforementioned environmental sound inputted into the aforementioned environmental sound input means. An 
important sound judging means to compare the pattern of the aforementioned important sound memorized by 
the aforementioned pattern storage means, and to judge whether the aforementioned environmental sound is 
the aforementioned important sound. 

[Claim 5j The aforementioned environmental sound processing means has further an environmental sound 
level detection means to detect the level of the aforementioned environmental sound inputted into the 
aforementioned environmental sound input means, the aforementioned selection means When the level of the 
aforementioned environmental sound which was judged as the aforementioned environmental sound being the 
aforementioned important sound by the aforementioned important sound judging means, and was detected by 
the aforementioned environmental sound level detection means is more than predetermined level. The 
acoustic-sense auxiliary device according to claim 4 characterized by choosing the output of the 
aforementioned environmental sound processing means compulsorily. 

[Claim 6] The acoustic-sense auxiliary device according to claim 1 characterized by having further a 
weightinp: means to compute the weighting sum of the output of the aforementioned environmental sound 
processing means and a speech processing means, and to supply the aforementioned amplification means. 
[Claim 7) The acoustic-sense auxiliary device according to claim 6 characterized by having further the 
operation means operated when making greatly or smail weighting applied to the aforementioned weighting 
means to the output of either the aforementioned environmental sound processing means or a speech 
processing means. 

[Claim 8] It is the acoustic-sense auxiliary device according to claim 6 or 7 characterized by making small 
weighting which it has the following, the aforementioned weighting means enlarges weighting compulsorily 
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applied to the output of the aforementioned environmental sound processing means when it judges that the 
aforementioned environmental sound is the aforementioned important sound by the aforementioned important 
sound judging means, or is applied to the output of the aforementioned speech processing means. The 
aforementioned environmental sound processing means is a pattern storage means by which the pattern of 
the important sound which is important environmental sound is memorized. The pattern of the aforementioned 
environmental sound inputted into the aforementioned environmental sound input means. An important sound 
judging means to compare the pattern of the aforementioned important sound memorized by the 
aforementioned pattern storage means, and to judge whether the aforementioned environmental sound is the 
aforementioned important sound. 

[Claim 9] The aforementioned environmental sound processing means has further an environmental sound 
level detection mcons to detect the level of the aforementioned environmental sound inputted into the 
aforementioned environmental sound input means, the aforementioned weighting means When the level of the 
aforementioned environmental sound which was judged as the aforementioned environmental sound being the 
aforementioned important sound by the aforementioned important sound judging means, and was detected by 
the aforementioned environmental sound level detection means is more than predetermined level. The 
acoustic-sense auxiliary device according to claim 8 characterized by making small weighting which enlarges 
compulsorily weighting applied to the output of the aforementioned environmental sound processing means, or 
is applied to the output of the aforementioned speech processing means. 

[Claim 10] The acoustic-sense auxiliary device according to claim 1 to 9 characterized by providing the 
following. The aforementioned speech processing means is a speech recognition means to recognize the 
aforementioned voice inputted into the aforementioned voice input means. A separation means to divide the 
aforementioned voice into a phoneme based on the recognition result of the aforementioned speech 
recognition means. A phoneme processing means to perform predetermined processing to the phoneme 
supplied from the aforementioned separation means. A speech synthesis means to synthesize voice based on 
the output of the aforementioned phoneme processing means. 

[Claim 11] a vowel processing means by which the aforementioned separation means classifies the 
aforementioned phoneme into a vowel and a consonant, and the aforementioned phoneme processing means 
processes the aforementioned vowel, and the above ~ the consonant which processes a consonant — the 
acoustic-sense auxiliary device according to claim 10 characterized by having a processing means 
[Claim 12] the aforementioned vowel processing means or a consonant — the acoustic-sense auxiliary device 
according to claim 11 characterized by a processing means emphasizing the aforementioned vowel or a 
consonant, respectively 

[Claim 13] The aforementioned speech processing means is anr acoustic-sense auxiliary device according to 
claim 10 to 12 characterized by having further a silent section insertion means to insert the silent section 
between the phonemes which constitute the voice compounded by the aforementioned speech synthesis 
means. 

[Claim 14] The acoustic-sense auxiliary device according to claim 1 to 9 characterized by providing the 
following. The aforementioned speech processing means is a voice conversion means to change the 
aforementioned voice inputted into the aforementioned voice input means Into the frequency component 
which is a signal on a frequency shaft A frequency component processing means to perform predetermined 
processing to the aforementioned frequency component supplied from the aforementioned voice conversion 
means, A frequency component conversion means to change the aforementioned frequency component 
supplied from the aforementioned frequency component processing means into the sound signal which is a 
signal on a time-axis, 

[Claim 15] The aforementioned frequency component processing means is an acoustic-sense auxiliary device 
according to claim 14 characterized by emphasizing, oppressing or transforming the aforementioned 
predetermined frequency component. 

[Claim 16] The aforementioned frequency component processing means is an acoustic-sense auxiliary device- 
according to claim 14 or 15 characterized by replacing or shifting the aforementioned predetermined 
frequency component to other frequency components. 

[Claim 17] The aforementioned frequency component processing means is an acoustic-sense auxiliary device 
according to claim 14 to 16 characterized by adding a predetermined frequency component to the output of 
the aforementioned voice conversion means. 

[Claim 18] It is the acoustic-sense auxiliary device according to claim 1 to 17 have further the A/D- 
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conversion means which carries out A/D conversion of the output of the aforementioned environmental 
sound input means ^nd a voice-input means, and is made into a digital signal, and the aforementioned 
amplification means Amplifies the digital signal which is one [ at least ] output of the aforementioned 
environmental sound processing means or a speech-processing means, and the aforementioned reproduction 
means carries out the D/A conversion of the output of the aforementioned amplification means, amplifies, and 
carry out outputting as the feature. 

[Claim 19] The aforementioned amplification means is an acoustic-sense auxiliary device according to claim 1 
to 18 characterized by performing amplification according to one [ at least ] level of the aforementioned 
environmental sound or voice inputted into the aforementioned environmental sound input means or each 
voice input means. 

[Claim 20] It is the acoustic-sense auxiliary device according to claim 1 to 19 which is further equipped with a 
parameter storage means by which the parameter required for the processing in the aforementioned 
environmental sound processing means and a speech processing means is memorized, and is characterized by 
the aforementioned environmental sound processing means and a speech processing means processing using 
the aforementioned parameter memorized by the aforementioned parameter storage means. 
[Claim 21] The aforementioned parameter storage means is an acoustic-sense auxiliary device according to 
claim 20 characterized by the bird clapper by removable non-volatile memory. 
[Claim 22] A receiving means to be a parameter required for the processing in the aforementioned 
environmental sound processing means and a speech processing means, and to receive what has been 
transmitted through a wire circuit or a radio circuit It has further a parameter storage means to memorize 
the aforementioned parameter received by the aforementioned receiving means, the aforementioned 
environmental sound processing means and a speech processing means The acoustic-sense auxiliary device 
according to claim 1 to 19 characterized by processing using the aforementioned parameter memorized by the 
aforementioned parameter storage means. 

[Claim 23] The aforementioned environmental sound input means is an acoustic-sense auxiliary device 
according to claim 1 to 22 characterized by being made as [ attach / in a users side ]. 

[Claim 24] It is the acoustic-sense auxiliary device according to claim 23 which it has the two aforementioned 
environmental sound input meanses. and is characterized by making the two aforementioned environmental 
sound input meanses as [ attach /. respectively / in the aforementioned user's right lateral or left lateral ]. 
[Claim 25] The aforementioned voice input means is an acoustic-sense auxiliary device according to claim 1 
lo 24 characterized by being made as [ attach / so that it may be in agreement in the direction of the 
aforementioned conversation partner / the directive direction ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] , . 

I Drawing 1] h is drawing showing the appearance composition of one example of the hear.n C -aid which applied 

this invention. 

[Drawing^! It is drawing showing the appearance composition of other examples of the heanng-aid which 

applied this invention. 1*4-1 
brewing 31 It is the block diagram showing the example of electric composition of the example of drawingj. 

( drawing 2 ). . . 

[Drawing 41 It is the block diagram showing the example of detailed composition of a weighting circuit 
[Drawing 51 It is the block diagram showing the example of detailed composition of the environmental sound 
processing circuit 106 in draw ing 3 . 

rDrawin g 6l It is the block diagram showing the example of detailed composition of the speech processing 
circuit 1 11 in drawing 3 . 

[Drawing Jl It is the block diagram showing other examples of the detailed composition of the speech 
processing circuit 1 11 in dra wing 3 . 

[Drawing 8] [t is the block diagram showing the example of detailed composition of the parameter storing 
memory 1 13 in drawingj* . 

Lprawin^9l It is the block diagram showing other examples of the detailed composition of the parameter 
storing memory 1 13 in drawing 3 . 

[ Drawing 101 It is the block diagram showing the composition of an example of the conventional hearing-aid. 

[Pescription of Notations] 

TOIL 101 R Stereo ear pad 

102L 102R Indirectional microphone 

103 Analog Filter 

104 A/P Converter 

105 Memory 

106 Environmental Sound Processing Circuit 

1 07 Directional Microphone ( 

108 Analog Filter 

109 A/D Converter 

1 1 0 Memory 

1 11 Speech Processing Circuit 

112 COP 

1 13 Parameter Storing Memory 

114 Manual Switch 

115 Selection Circuitry 

116 Volume Control Circuit 

117 D/A Converter 

118 Amplifier 

119L 119R IYASU peaker 

120 Processor Bus 

121 OR G^te 
122a f 122b Multiplier 
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123 Adder 
131 Cable 

139 Remote Control Unit 

1 40 Volume 

141 blectric Power Switch • 
150 Processor Unit 

160 Head Strap 



[Translation done.] 
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